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ARTICLE INFO ABSTRACT

Editor: Jean-Marc Rolain In the context of the ongoing global outbreak of coronavirus disease 2019 (COVID-19), management of
exposure events is a concern. Long-term care hospitals (LTCHs) are particularly vulnerable to cluster out-
breaks because facilities for patient isolation and healthcare personnel to care for these patients in isola-
tion are difficult to arrange in a large outbreak situation. Although several drugs have been proposed as
treatment options, there are no data on the effectiveness and safety of post-exposure prophylaxis (PEP)
for COVID-19. After a large COVID-19 exposure event in an LTCH in Korea, PEP using hydroxychloroquine
(HCQ) was administered to 211 individuals, including 189 patients and 22 careworkers, whose baseline
polymerase chain reaction (PCR) tests for COVID-19 were negative. PEP was completed in 184 (97.4%) pa-
tients and 21 (95.5%) careworkers without serious adverse events. At the end of 14 days of quarantine,
all follow-up PCR tests were negative. Based on our experience, further clinical studies are recommended
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1. Introduction

The World Health Organization (WHO) declared coronavirus
disease 2019 (COVID-19) a pandemic on March 11, 2020 [1]. South
Korea has had a rapid surge in cases of COVID-19 since Febru-
ary 18, most of which were linked to the religious group Shin-
cheonji [2]. To date, 81% of total Korean cases occurred as clusters
[2]. Long-term care hospitals (LTCHs) are particularly vulnerable to
cluster outbreaks because facilities for patient isolation and health-
care personnel to care for these patients in isolation are difficult
to arrange in a large outbreak situation. Furthermore, patients in
LTCHs are at high risk if they become infected. Although several
drugs have been proposed as treatment options, there are no data
on the effectiveness and safety of post-exposure prophylaxis (PEP)
for COVID-19. On February 23, a hospital social worker at an LTCH
in Busan was diagnosed with COVID-19 after attending a religious
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service of Shincheonji 7 days earlier, and inpatients and hospital
staff were exposed to her. This paper describes the outbreak re-
sponse strategy used in the LTCH, including PEP using hydroxy-
chloroquine (HCQ).

2. Methods

2.1. Detection of the index patient, screening of the exposed, and
quarantine measures

The index case was febrile and had myalgia 3 days before di-
agnosis, followed by malaise, headache and non-productive cough.
She worked at the hospital while she was symptomatic for 2 days.
Although she put on a facemask to walk in the corridors, it is un-
certain whether she was wearing the mask in the patients’ rooms.
All the 193 inpatients were considered to be exposed to her be-
cause she visited every floor of the hospital, including the intensive
care unit (ICU), as observed on surveillance cameras (Fig. 1, Sup-
plement Table 1). Five febrile patients were isolated in single-bed
rooms. Ten ambulatory patients were sent to a public dormitory
for quarantine. Of the 123 hospital staff, 24 healthcare personnel
(HCP) exposed to the index case were sent home to quarantine for
14 days. Other HCP who had to work were quarantined in a hotel

0924-8579/© 2020 Elsevier B.V. and International Society of Chemotherapy. All rights reserved.


https://doi.org/10.1016/j.ijantimicag.2020.105988
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ijantimicag
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijantimicag.2020.105988&domain=pdf
mailto:krpeck@skku.edu
https://doi.org/10.1016/j.ijantimicag.2020.105988

2 S.H. Lee, H. Son and K.R. Peck/International Journal of Antimicrobial Agents 55 (2020) 105988

Post-exposure prophylaxis with hydroxychloroquine (n=211)

Working quarantine in a hotel (hospital staff commute from hotel to hospital, n= 97)

11F Restaurant

10F Pharmacy, Hall

9F GW

8F GW

7F GW

6F Closed for renovation
SF Closed for renovation
4F ICU

3F GW

2F GW -
1F Office, OC, PT,XR @) —

o\

Home quarantine (hospital staff, n=24)

Quarantine in a public dormitory (ambulatory patients n=10)

Fever patient care area (n=>5), and then quarantine for ICU patients (n=4)
Specimen collection area for SARS-CoV2 test

ICU closed and transfer ICU patients to a designated hospital (n=22)

Outbreak response team

[ ! I T ! T ! I T ! ! T !

Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb. Feb. Mar. Mar. Mar.

16 17 18 19 20 21 22 23 24 25 26 27

Fig. 1. Timeline of exposure period, quarantine and post-exposure prophylaxis.
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@ Pink line indicates the route of patient A (the index case) while symptomatic, (B) Red line indicates the route of patient B (the second case) while symptomatic, (1) Patient
A, attended a religious service in Daegu, (2) Patient A, symptom onset, 3 Patient A, diagnosed with COVID-19, @ Hospital closed and contacts quarantined, COVID-19 tests
for all patients and hospital staff, G Patient B, diagnosed with COVID-19, ICU patients transferred to the other hospital, ® Patients and careworkers, initiated post-exposure
prophylaxis with hydroxychloroquine, (7) Patients and hospital staff, follow-up COVID-19 tests, (® Discontinuation of isolation, quarantine and post-exposure prophylaxis with
hydroxychloroquine. F, floor; GW, general ward; ICU, intensive care unit; OC, outpatient clinic; PT, physical therapy room; XR, X-ray room

and commuted to the hospital. Through screening of 313 individ-
uals for SARS-CoV-2, a 63-year-old careworker (the second case)
was found to be a COVID-19 case. She did not remember any con-
tact with the index case. On February 25, the second case had a
headache and was wearing a facemask while working in ICU from
6 am to noon. A total of 22 of 26 exposed ICU patients were trans-
ferred to a designated hospital and 4 were quarantined; 14 HCP
exposed to the second case were quarantined separately.

2.1. PEP

As the exposed patients had to remain in multi-bed rooms re-
ceiving the care of similarly exposed careworkers, and some of
them might be in incubation periods, this study addressed the
repetitive exposure episodes to newly developing patients. PEP
with HCQ for patients and careworkers was started on February
26 (Supplement Fig. 1). Physicians and pharmacists were educated
about potential adverse events. HCQ was administrated orally at a
dose of 400 mg daily until the completion of 14 days of quarantine.
A checklist for common adverse events was distributed (Supple-
ment Fig. 2). The study was approved and informed consent was
waived by the Institutional Review Board of Pusan National Uni-
versity Hospital (H-2003-014-089).

3. Results
3.1. Demographic characteristics and COVID-19 exposure

The baseline demographic characteristics of 193 patients, 30
careworkers and 93 other hospital staff are shown in Supplement
Table 1. There was a significant age difference between the three
groups. The mean age was significantly higher in patients (82
years) and careworkers (65.8 years) compared with other hospi-
tal staff (52.3 years). The proportion of females was higher in hos-
pital staff (86.2%) compared with patients (70.5%). Most patients
(99.5%) had one or more comorbidities, with dementia (47.7%) the

most common. Of the 26 patients admitted to ICU, 15 (57.7%) re-
quired supplemental oxygen and 13 (50%) also required frequent
suctioning.

Of the 314 individuals, 9 hospital staff who had worked in the
same office or had lunch with the index case were classified as
high-risk exposure. Forty-three patients who had participated in a
social program with the index case, 26 ICU patients who had con-
tact with the second case, and 15 hospital staff who reported con-
tact with the index case were classified as intermediate-risk ex-
posure. Nine nurses and 5 careworkers who had contact with the
second case in ICU were classified as low-risk exposure. A total of
206 individuals (65.6%) were not classified because their exposure
could not be specified.

3.2. Acceptance and safety of PEP with HCQ

Among 193 patients and 121 hospital staff, PEP with HCQ was
offered to 193 patients and 29 careworkers. Of the 193 patients, 4
(2.1%) were excluded because of death for other reasons (2) or re-
fusal (2); therefore, 189 patients (97.9%) started PEP. Six (20.7%) of
29 careworkers quit their work and one (3.5%) disagreed with PEP,
so HCQ was given to 22 careworkers (75.9%) (Supplement Fig. 1).
PEP was initiated within a median of 58 h (range 48-106 h) and a
median 18 h (range 6-66 h) after detection of the index case and
the second case, respectively. Overall, PEP was completed in 184
(97.4%) patients and 21 (95.5%) careworkers. Median duration of
PEP was 10 days (range 2-15 days). A total of 32 individuals (15.6%)
reported one or more symptoms during the course of PEP (Sup-
plement Table 2). The most common symptoms were diarrhea or
loose stool (9%), skin rash (4.3%), gastrointestinal upset (0.95%) and
bradycardia (0.95%). PEP was discontinued in 5 patients (2.7%) due
to gastrointestinal upset (2), bradycardia (2) and need for fasting
(1) (Supplement Fig. 1). PEP was also arbitrarily discontinued in a
careworker.
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3.3. Follow-up PCR for COVID-19

Postmortem polymerase chain reaction (PCR) tests with upper
respiratory tract specimens were performed for 2 patients who
died during the quarantine period and the results were negative.
The two mortality cases, a 96-year-old male and an 84-year-old fe-
male with Alzheimer disease, had been receiving end-of-life care.
For the remaining 191 patients and 121 hospital staff who had ini-
tially tested negative for COVID-19, follow-up PCR tests were con-
ducted one or two days prior to discontinuing the 14-day quaran-
tine and all were negative. After confirming the results, PEP with
HCQ was stopped and quarantine was discontinued sequentially by
March 11.

4. Discussion

Many patients would be expected to become infected with
COVID-19 in the setting of cluster outbreaks associated with LTCHs.
In this study, there were no additional confirmed cases among ex-
posed patients and caregivers; however, it is not clear whether PEP
was effective because there was no control group. Both chloro-
quine and HCQ had antiviral activity against SARS-CoV-2 in vitro
[3-6]. Furthermore, clinical data from China and France showed
chloroquine was superior to control treatment, leading to the rec-
ommendation that chloroquine could be administered to patients
with mild to severe COVID-19 pneumonia [7-10]. Although there
is currently no approved PEP for individuals exposed to COVID-
19, PEP with HCQ was initiated for the patients and careworkers
in this study because these were elderly patients who are at risk
from adverse outcomes and HCQ is a safe drug widely used for
rheumatoid arthritis treatment. Several different regimens of HCQ
are recommended to treat COVID-19 patients: 800 mg qd, 600 mg
qd, 200 mg tid, and 400 mg qd, with or without loading doses. No
data are available on regimens for PEP. A dose of 400 mg qd, with
no initial loading dose, was chosen for the current study because
the patients in the LTCH had low body weights and a lower dose
was required to minimize adverse events. In this study, HCQ was
associated with mild adverse events. One patient had skin rash re-
quiring steroids but did not discontinue PEP. Five patients discon-
tinued PEP because of gastrointestinal upset, bradycardia, and for
fasting.

Although there was no adequate control group and the study
was conducted at a single center, this is the first study to use
PEP with HCQ as an outbreak response strategy against COVID-19
in an LTCH. A total of 92 hospital staff, including physicians and
nurses, showed negative PCR results after 14 days of quarantine
even though they did not receive PEP. From these results, we could
not conclude that PEP is effective for prevention of COVID-19 in
close contacts. However, there were differences in the level of risk
exposure: patients and careworkers might have had close contact
with the index case (high-risk exposure) and most hospital staff
were at low-risk exposure. Nonetheless, this study showed that all
189 patients and 22 careworkers who received PEP did not develop
COVID-19.

5. Conclusion
In this study, PEP with HCQ was implemented safely under

proper monitoring and no additional patients were diagnosed with
COVID-19. Randomized clinical studies are needed to evaluate

whether PEP is an effective option for an outbreak response strat-
egy against COVID-19 in LTCHs.
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